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In the title compound, C 25 H 17 NO 3 S 3 , the mean planes of the thieno [2,3-b] carbazole and phenyl rings are inclined at an angle of 63.6 (1) . The molecular structure features short intramolecular C-HÁ Á ÁO contacts and the crystal packing exhibits weak intermolecular C-HÁ Á ÁS andinteractions [centroid-to-centroid distances 3.734 (2)-3.888 (2) Å ].
Related literature
For biological activities of carbazole derivatives, see: Diaz et al. (2002) ; Itoigawa et al. (2000) ; Ramsewak et al. (1999) ; Tachibana et al. (2001) ; Zhang et al. (2004) . For the structures of closely related compounds, see: Chakkaravarthi et al. (2008a,b) ; Hö kelek et al. (1998) . For bond-length data, see: Allen et al. (1987) . For graph-set notation, see: Etter et al. (1990) . For general background, see: Govindasamy et al. (1998) .
Experimental
Crystal data C 25 H 17 NO 3 S 3 M r = 475.58
Orthorhombic, Pbca a = 15.3900 (12) Å b = 10.1269 (7) Å c = 28.233 (2) Å V = 4400.2 (6) Å 3 Z = 8
Mo K radiation = 0.37 mm À1 T = 295 (2) K 0.25 Â 0.20 Â 0.20 mm
Data collection
Bruker Kappa APEX2 diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.914, T max = 0.931 25628 measured reflections 5212 independent reflections 3570 reflections with I > 2(I) R int = 0.040 Refinement R[F 2 > 2(F 2 )] = 0.053 wR(F 2 ) = 0.175 S = 1.04 5212 reflections 290 parameters 2 restraints H-atom parameters constrained Á max = 0.55 e Å À3 Á min = À0.55 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry code: (i) Àx þ 2; Ày À 1; Àz.
Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97.
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Comment
In continuation of our studies of carbazole derivatives, which are found to possess various biological activities, such as antitumor (Itoigawa et al., 2000) , antioxidative (Tachibana et al., 2001) , anti-inflammatory and antimutagenic (Ramsewak et al., 1999) , the crystal structure of the title compound has been determined. These compounds are thermally and photochemically stable, which makes them useful materials for technological applications. For instance, the carbazole ring is easily functionalized and covalently linked to other molecules (Diaz et al., 2002) . This enables its use as a convenient building block for the design and synthesis of molecular glasses, which are widely studied as components of electroactive and photoactive materials (Zhang et al., 2004) .
The geometric parameters of the title molecule ( Fig. 1 ) agree well with reported similar structures (Chakkaravarthi et al., 2008a,b; Hökelek et al., 1998) . The mean planes of thieno[2,3-b]carbazole and phenyl rings are inclined at an angle of 63.6 (1)°. Thiophene ring C21/C22/C23/C24/S3 forms a dihedral angle of 49.2 (1)° with phenyl ring. The methoxy group is slightly twisted [torsion angle C16-C17-O3-C25 is 13.9 (5)°] out of the plane of the benzene ring C15-C20.
The N-C bond lengths, namely N1-C7 and N1-C20 [1.434 (4) and 1.450 (4) Å] deviate slightly from the normal mean value reported in the literature (Allen et al., 1987) . This indicates that the substitution of the phenylsulfonyl group at atom N1 results the lengthening of C-N bond lengths. This may be due to the electron-withdrawing character of the phenylsulfonyl group (Govindasamy et al., 1998) .
A distorted tetrahedral geometry around S1 is observed. The deviations being seen for the O-S-O [O1-S1-O2 119.3 (1)°] and O-S-N [O1-S1-N1 106.8 (1)°] angles. The widening of the angles may be due to repulsive interactions between the two short S═O bonds, similar to what is observed in similar structures (Chakkaravarthi et al., 2008a,b) . The sum of the bond angles around N1 [343.3 (2)°] indicate the sp 2 hybridized state of the atom N1 in the molecule.
The torsion angles O1-S1-N1-C7 and O1-S1-C1-C6 [50.2 (2)° and -22.3 (3)°, respectively] describe the syn conformation of the phenylsulfonyl group with respect to carbazole ring system. This conformation is influenced by the intramolecular C-H··· O hydrogen bonds (Table 1) ; C6-H6··· O1, C8-H8··· O1 and C19-H19···O2, involving sulfonyl atoms O1 and O2. In addition, intramolecular C8-H8···O1 and C19-H19···O2 hydrogen bonds form six-membered rings, both with a graph-set motif of S(6) and C19-H19···O2 forms five-membered ring, with graph-set motif of S(5). The intermolecular C22-H22-S2 interaction generates a ten-membered ring, with graph-set motif of R 2 2 (10) (Etter et al., 1990) .
The crystal structure of the title compound is stabilized by weak intermolecular C-H···S ( Fig. 2 and Table 1 ) and π-π
and Cg6···Cg2(1 -x, 1 -y, -z) distance of 3.888 (2) Å (Cg1, Cg2, Cg3, Cg5 and Cg6 are the centroid of the rings defined by the atoms S2/C9/C12/C11/C10, S3/C21/C22/C23/C24, N1/C7/C14/C15/C20, C7/C8/C9/C12/C13/C14 and C15-C20,
To a solution of diethyl-2-((2-bromomethyl)-5-methoxy-1-(phenylsulfonyl)-1H-indol-3-yl)methylene)malonate (0.2 g, 0.36 mmol) in dry 1,2-DCE (8 ml), ZnBr 2 (0.16 g, 0.71 mmol) and bithiophene (0.07 g, 0.42 mmol) were added. The reaction mixture was then refluxed for 2 h under N 2 atmosphere. It was then poured over ice-water (50 ml) containing 2 ml of conc. HCl, extracted with chloroform (3 × 10 ml) and dried (Na 2 SO 4 ). The removal of solvent followed by flash column chromatographic purification (silica gel, 230-420 mesh, n-hexane/ethyl acetate 99:1) afforded the compound (I), suitable for X-ray analysis..
Refinement
H atoms were positioned geometrically and refined using riding model with C-H = 0.93 Å and U iso (H) = 1.2Ueq(C) for aromatic H atoms and C-H = 0.96 Å and U iso (H) = 1.5Ueq(C) for methyl H atoms. The components of the anisotropic displacement parameters in direction of the bond of C21, C22, C23 and S3 were restrained to be equal within an effective standard deviation of 0.001 using the DELU command in SHELXL (Sheldrick, 2008) . Fig. 1 . The molecular structure of the title compound, with atom labels and 50% probability displacement ellipsoids for non-H atoms. Absorption correction: multi-scan (SADABS; Sheldrick, 1996) 
Figures

Geometric parameters (Å, °)
C1-C6 1.380 (5) C14-C15 1.446 (4) C1-C2 1.388 (4) C15-C16 1.389 (4) C1-S1 1.750 (3) C15-C20 1.390 (4) C2-C3 1.379 (6) C16-C17 1.383 (4) C2-H2 0.9300 C16-H16 0.9300 C3-C4 1.376 (7) C17-O3 1.368 (4) C3-H3 0.9300 C17-C18 1.393 (4) C4-C5 1.347 (7) C18-C19 1.374 (5) C4-H4 0.9300 C18-H18 0.9300 C5-C6 1.388 (5) C19-C20 1.385 (4) C5-H5 0.9300 C19-H19 0.9300 C6-H6 0.9300 C20-N1 1.449 (4) C7-C8 1.379 (4) C21-C22 1.422 (4) 
